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METHOD OP OPERl'...TION 
INC01IING TP.UNK SEN.DER• 

For calls from Automatic Office and Manual Opara tor Panel Machine s,.v1 tching 
. system. 

DEVELOPMENT 

l • ~ •11'.:_-:0SE OF CiRCtJlT 

Th.'is· circui_t is· used for passing calls from an automatic Office, fran 
a manual operator·, or from a toll operator, to subscribers ·.vhose· lines 
te1minate irt a full'mechanic~l power driven office. It is used in connec­
tion with incoming· selec·tor c1rcu1ts which register the thousands di.gi ts 
of the number di_al'ede 

,2• \'JO:,;ICIW} LIMITS 

QPRRATT01'T 

3. ~RP,!C!PL)J,_:Fl.JNCTIONS 

This ·circuit recei~es the register impulses of the hundreds, tens, and 
units cU.gi~s sent b f:ro:n the subscriber or operator's dial and also regis• 
ters tho setting o.f the thousands digit received from the incoming circui to 
It also controls the selection of the incoming and final selectors by means 
of counti~~ relaysa 

CONNEC12ING-CIRCUITS ____ .. ..;;.: ___ ...;;..;=-=--

:Chis sender will functio11 i7ith: 

4.1 '1::10 c1ire incomi11g selector circuits, dialing :from automatic office 
and mam2a.l "A" operator• 

4.2 'f,vo :wire incoming selector, dialing fror.i toll opera.tor• 

Three wire incoming selector, dialing from manual "A" operator• 
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5• SEIZU:rE: 

·:,nen the s·.,i tch of an incoming selector to ~-1hich a subscriber's or 
operator's dial circuit is connected, has selected this sender, ~round on 
the test switch is connected to the T lead of the sender circuit oporating 
the (H) relay, ·,,hich supplies ground to light the sender busy (SB) lamp 
and to the locking contacts of the register relays (IB), (IB~l), (!B-2) and 
IGT), and closes a circuit to the "All Senders Busy Register"• As soon 
as the ·thousands register in the.incoming selector circuit has been set, 
battery· from the -1ncoming selector circuit, o·ver the EEG, FT and FP. leads, 
operat€s some combination of the (IB), (IB-1), (IB-2) and (!GT} relays, de-

• pch 1ling upon· the ·sett-ing of ·the thousands r,cgister• The pulsi11g circuit 
is t',0n tra.'lsforred from the incomin~ scloctor circuit to tho sender cir­
cui~. As the pulsing relay in the incoming selector alternately releases 
and rec.perates under control of the impulse from the dial, ground is h1ter-
111ittontly connected over lead I, thernby stepph1g the F.U register to the 
desired position. The (B) relay opcratos to ground il' t} e incoming select-
or circuit over lead I, The (B) relay operated, supplies an additional 
ground to t 1~e stepping magnet to mako the action of the stepping magnet 
more certain• The (Bl relay releases every time the stepping magnet operat• 
es and reoperates as soon as the stepping magnet releases, until each se• 
ries of impulses is completed• The (Pl relay operates on the first im-
pulse snd b1:1ing slo·.v in releasing, remains operated until the series of 
impulses corresponding to any digit~is completed• ~'r..e (P) relay operated, 
prevents tho operation of the (TP.) relay until the Hu registration has been 
completed. 7lh,.m hundreds registration has been completed, the (TI·.) relay 
OfiBrates to ground on cam N. The (TJ} relay operated, transfers the puls­
ing circuit to the T-STP magnet so that the next set of impulses will ad• 
vanc'e the tens register. Yt'hcn the tens digit is dialed, the (P} rel3;1 
a.gain operates and holds u..~til the tens r~gistration is carr.plcted in a 
similar manner to that in ,7hich the hundreds registration -.,,as made• 'me (P) 
rola,y releases and allo;s the operat~on of the (TR-1) relay• The (TP.-1) re­
lay operated. transfers tho pulsfr:~ ciroui t to tho U,-STP me.gnet, so t'hat the 
SGrics of ~npulnes corresponding to the units digjt of the called numccr ~ill 
advance the units register• 

6• INCOl',UNG BRuSF SEL'l<m~ION 

.:,'hen tr-e (Pl relay operates on the first pulse of the sex ies correspond­
inrr to t.he· hund.red.s digit, the {CI) reley c-;pcra+;es to @:round t};rough oam N 
and -◊ckS to g~oi;..~i on its ow~ annatureo 1'he (CI) relay operated, oprrates 
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the Rmagnet. advancing the sender switch to position 2• The (Cl) relay 
relee,sos as s,:on as the switch advances from positicm l• The sender is 
no·,v ready fo:r. l;>rush. seleGt:i.on on the inc•:>Il')ing selector• In position 2 
'grour..d is .ror.nected through can: Kover iead CI to the selector circ~it, 
op3r&Vng certain.relays in the selec-tor circuit thus closing a fundament~l 
ofrcui t fr.om. battery through cne .1ninding .. of the (L) relay (not sho\m) in 
the selector circuit, over the FT lead through the lower contact of cam E 
to 18 BH resistance qindings of the stepping rel~ a."lli the (OFL) relay 
~re;ik conta~t of the. (BO)_relay, cam.~ b~ak over the FR le~ to ground in 
the selector circuit, operating the (L) relc3¥'in the incaning selector and 
the ·stepping relay 1n the· sender circ~it• Tb~ operat,.on of the (L) relay 
adva;1ces the incoming selector to the .inccming brush selection position• 
nie stopping _re·1ay opqrat~, closes q. circuit from grou..'1.d :through cam K, 
ma.k9_ con~~ct of the stepping relay, cams.J, and H, break contacts ot the 
(l~l) and lIB-2) .relays, winding of one of the ~ounting relays, to battery• 
The ·.opo·rat;o~. or-:riori~operation of any._of the (IB). -(IB~l) and (IB•_2) relays. 
in an-, ~arti_eular .'?ase., _detel'!Jlines which on.e of the counting_ relais ls the 
first to be." operated• Assume the 3 counting r~l~ operated, closes a ci:r­
c~it which operates .the (3•·) counting relay.when the (STP) rel~ release~• 
Ao r-.o selecto1 elevator· travels qpward, ground 1s ·1ntenrtittently connected. 
to- the· 1ead FT through the metal :3e~ents of the "A11 corrmutator, thereby 

. ,short circuiting .and relea5:ing the (S'l'~_) relay- The (S'l'.P) relay· released, 
• rem~ves .the ~ho.rt ,c1rpu1~ ;from the winding of the (.3') counting relay• . 

The _{3•) counting relay operatQs, locking both (3) and (3') counting re• 
lays, The (3') counting relay operated.~ transfers·the operating circuit 
for ·the (3)" counting relay to the (Z)·counting relay. As soon ao the A 
brush hao passed the first metal·segm~nt on the A commut~tor, the (STP) 
relay reopero.te8, olos'iDB tho circuit -from ground on thr-- K cam thro~ its 
oonta.cts to tho (2) counting relay. The (2~.,-(1) and to) counting _relays 
are therefore opera.t~ -in succens ion as .tho .(ST.P) relay alterna.tel:1 ope rat._.. 
es and releases. \'ih1-m the (STP) relay next releases after the (O) c_ount• 
ing rel~ 1s operated., the (BO') and (~"O') rel-eys operate in parallel and 
lock in series with the ·.11inding of' the (0) counting .relay, to ground On 
Otll'!l f. The _(BO' l relay operated., opens the .f1mdamental c1r~u1t, preventing 
the l'eoperatfon of the (STP_) r~llly and releasing the (L) rel8iY in the incan• 
ing selectoz .:iroui t • !l.".he relea~e of tr~e {L} rels,y advances the selector and 
releases the. up d.ri vfl m~gnot, tho re by stopping the up.mrd. movement of the 
~elector. The (FO• ) rol3.>' op1Jrated., • operates the R maenet, ad vanGing the 
sender switch to position 3• 'i'he counting relB3s ·-.1hich 11ere operated and 
tho (BO') and .(FO') l'elays release when tho S\'Titch advances from position 2~ 

nICQ~ING GEOUP SEL;ECTIOM · 

If the HU i-eg1ster bas not been advanced~ the sender waits in position 

. " .. . 
• • ( ~-;-,,# • ,. ( •• 
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~ until the HU registration· is completed and the (Pl relay has released• 
\'11th the (Pl re+ay released, the (CI) relay operates in a circuit from 
battery, cam I to ground on the IJU-2 register• The (CI) relay operated, 
locks to ground on its annature-and advances the sender switch to posi­
tion 4 for Incoming Group 'selection• The (CI) relay releases when the 
sender switch advances from position 3• With.the sender in position 4, 
the fundamental circuit is again closed and the (L) .relay in the incom• 
ing selector and the (S'l'P) relay •in the sender circuit operate, The in• 
coµiing !Selector advances'to the "Incoming Group Selection, causing the 
UP·magnet ·to energize and move the selection up:1ard for ~roup selection• 
Group selection is completed in "1:1. :similar manner to bruzh selection as 
described· in paragraphs e; 9 and 10 with the exceptio~ that (a) the count• 
ing relay which is first operated dopend~ 6n tho setting of the RU re• 
gister and on the operation 01 non-operation of the (IM') rel~ {bj the 
leQ.(l FT is connect·ed to the B cc:mmu.tator instead of to· the A commutator• 
At the completion ·of gro:ut? selection, the '(BO'.) relEzy operated~- open$ , • 
the fundamental circuit, releasing the (L) relay ;n the incoming sele~t-
or oi!cu1 t. The· {~O•) relas, operated, a.dvan~es the· se_ndor switch to 
potition 5, the A cam.Ed.vanoing 1t·to position ·5, for Final Brush selec~ 
tio·i.• As the switch advan·oes from position 4, the operated {I·B) • (I~-1), 
(IB-2) an~ (!GT) ~ela_yst. the ootlll.t1ng relays and the -(~o•) and (FO') re• 
lays raleaae • , • • • 

8 • FU!AL BRUSH SEIE.CTIOE: 

i?hon the incoming selector ~elects an idle trunk and advances to its 
11Seleotion Beyond'1 position, with tho sender in position 6, the fundamental 
circuit ia closed·over lead FT, operating the (STP) rel~ in the oender 
circuit• The operation cf the final {L) rel&y ed~anccs the final to the 
11Brueh 5election".-'Poo1t1on.. ~e sel0ct6r moves up.vard. and final brush 
saloa.tion is completed in a e:l.milar mannor to incoming b1'ush oelection 
with. the exception that the setting o! ·the PU :·e~istor controls which 
counting rela;v is the fir8t to be operated• \t th~ co~pletion of brush 

, eelec'tion·, tho (EO' l ral~ operatEJd• ·op0ns the fund8r'!CY1t?.l clrcui t, oauo·-
.' ing the {L) 7&la.,v 1n the fiD&l selector to release• fhe (FO') relay op­

erated·~ advances tho sender switch to position 7, (111i.Wnit'in.g 'i1ens Register")• 
The com:i.ting rela.:7s which were opera.toe and the (BO') and (FO') l'elays re• 
lease when the sw,iteh ~dvances from position 6• 

9, ):,Il1l-1.L TENS SELECTION 

When the (L) rela;y in the final selector releases after final brush· 
selection is .completed the incoming s,1itch advanco•s:.to:the '.1Jl1.vaiting 
Sonder" pos,ition. If the tens registration has not·b~~n,·complete(!• the 
sonder ~aits in poe1tlon 7 until tens registration is completed. an1 the 
(Pi l'':lley is released. Ph.en th~ (P) rola_v releases, ~he (CI) relay 
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i-o~orat~s to grom1d on the T•2 register contacts, and locks top.round 
0n H:; c.::ma'cu:-e• The ·(CI) rslay operated, advances the sender switch 
tc iosi tion 8 for "Fili.al Tens" selection. The (CI) relay releases 
wlien the sequence switch advances from nosition 7• The final selector 

.also ad va.nces to "Tens Selection" when the (L) relay in the final sel-
ector .:1:nd·tho (STP) relay in tha senier circuit operate in fundamental 
qir.cuit with the s~itch in position 8• Tens s~lection is completed in a 
s'imilar manner to 11!ncoming Group" a.s described ir. paragraphs 11 and 12 
with the exception that the fretting 0£ the tens register determines which 
counting relay is the first to be opert..ted • At- the completibn of .tens 
selection, the (BO') reley operated, opens the fundamental circuit, caus-
ing tho (.L) rolcl.y in the final selector to release o Tho (~'O') relay o:p-· 
orated, advances the sender S.7itch to position 9 ("Awaiting Units Register"•) 
The counting relays which wer~ operated and the (BO') and {FO•) rel~s re~­
lease when the switch advances from positi~n 8• 

10. FIN.AL mnTS OELEC'.U.QN_ 

V/hen th9 (L) rel~ (not· shown) in the final selector rAloases after 
the final tons oelectiori is· -completed, the final S·ilitch advances ~o the 
11..:li1aith1g Sender 11 ·:9os3.tion~ I! the units register has not been advanced, 
the sender waits in position 9 until 11Uuits Registration'' ts canpleted 
and· the· (P) rela.1 has released, ·As soon as the units register ad.vance6 
beyond ·the no1,nal position, the (liS) relay operates in a circuit from 
bgtto~y throng.) its ~i~ings in series cam L to grotmd on tho tonninals 
cf· tho u:.2 r3g'ist~::-. \'/i'c'.q the (~l. relay relet1s~, the . (CI) relay .operates 
from battel'y throi1gh cm I, '\Vindi:,g and. break oonta.ct of the (CI) rcles, 
bl"eak c:mtaot of tho (Pl ro:.P~;· inne;: contacts of cam C, to ground on the 
to)•m~.ru:.ls. of the t)..,5 :registo:r aud 1-:>cks to ground on its ar.:n.ature. The 
HU.register nmv'.a.d·n!\ncos to normal in a circuit from battery through.the 
44•·.,i -:-esistanoo, v;inding and: break contact of tho HU-S•.rP magnet, contact 
of t.ue HU ... 1 rogbter, cam O, make oont-act o.f the (RS} relay, to groimd• 
\\f:hen ·cho HU register returhs to noxma.J. • the ciroui t through the ,·,indipg 
of tho (TP.) rola.y i3 Op<:)ned and the (TR) rel~ releases. After tho .HtJ 
rec;ister baa advanced' to nol'Tnal ,. the tens register is advanced to nonnal 
in e circuit s!mila.r to thd for the RU register.• When the tens rc-gister .. 
returns to normal, the circuit th:rough ths winding of the ('.L'P.-1) relay is 
opened at the cont,~ots of the T-l register and the. ('.1.1H-1) relay releases• 
The units register cannot return to normal until the (I18) relay releases 
in position 13 of t}1e sender sequence ::mitoh• The (CI) rel:..y operated, 
advances the sender. s,;vitch to position 10 ior 0 1.iinal ·:Jnits 11 selection, 
The (CI) relay releases when the sequence s·.vi tch a.d vancos from posi t.icm 9 • 
';"li th the sender iri, pos1 tion 10, the ".f1mdamental. ctrcui t is closed, operat­
ing ·the fi~al (L) ·rcl~y and the (STP) relay 1n the sender. W1.th the (L) 
rela~ operl\ted; the final selector advances to tho final ,mi ts Gelec tion po• 
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·,;hen· :the final unrts selection 1s c_ompleted, • the fin{:1,1 selector ad• 
vances to the talking or t0 the busy back posit ion according to ·.vhether 
the ca:1:led line w&n idle or busy. , In either case the incoming selector 
advances to·the "'Awaiting Sender" position and closes a. circuit from 
battery· th':/;ough a winding ·of the. incomlng (L) relay over lead l!'F., cam D, 
break contact of the (BO') relay, windings of the (O~'L) and '(STP) rela.,.y, 
18 BH resistance·, CBTTl E, -.lead FT. to ground in the incoming circuit, op• 
era ting" the 1nc9ming (L) relay and. tlwreby advancing the incoming to the 
·''.A,;rait:lng Trunk Closure" po~Hian~ In· this position, the incoming select­
or disoonne·c_ta grom,.d. from ·the ~ le~ 9 ·releasing_ the sender• r/hen ground 

• 1s d i..se-on:aected • !r'r>m lead T, the shor·t ci":rc_ui t 1s removed from the 80 ol;ms 
w-inding of the (~B) relay-, ailowirlg it to o·perate in series ,vith the (H) 
relay• 'I'he (T.~L ral~y operated, 'lockB to g:round on its make contMt from 
t-attors,' on cam 1 e.nd opena the. circuit thr~ngh winding of the (H) relay, 

• rale$B1pg th0 (H) relB.0"• The ground on the (TB) relay makes the.sender 
toat husy mitU ~he switch advc:1nces to the ·no:rmal position~ Tne· {H) • 
rolay rele~eed, releases the (ES) relay which closes a circuit from battery 
through the 44•A reai8tanae,.winding and break contact of the units stepping 
magri.e-t,. oo~tacts of the U•l re'5ister, brea:c contact of the (RS} relay, nol"!­
mal contact at.the T•l and. !-IU-l re?-i3ters, br~ak contact of the-{R) relay 
to grou11cl, advancing the u.11.ita register to no1mal• 'tlith the units_register 
nonnal, a circuit is closed from battery through the _R magnet and cam B, 
nonnal contact of the U•l regist~:r, break contact of the (BS) relay, nonna.l 
contacts of the Tml and HV~l registers. break contact of the (H) relay, to 
ground~ edvancil'l..g the ser'.d.er sequence S\,itc·h to position l• As the ~ender 
switch ro. ,·ances from pos_ition 18 1/4, the looking circuit through the wlnd­
tne:s o.:f• the (TB) relay is opened. at cam I~ releasing· the (TB) relay 0 The 
(TB i ,:-.:S~iy released, removes tho b1.1sy cr:i·rnli t ion from the T lead, res to ring 
t:•1i-, ·circuit to nonM,h \ii"hen a plug ls i!•~erted in the MB. jack or when the 

• mo~-o · stop alal'ril opcra,te~, a, circuit n, closed. operating the (MB) relay• 
"The (J<:!i3) relay ope1•ated; cl,oses a. circuit to the "Al-l SGnder. Busy Hegister 11 
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and connects ground to lead T, thus making the sender test busy to all 
hunting selectors. \'/hen the plug is removed from the MB jack or the 
motor atop alann is restored, the (MB) relay releases, restoring the cir­
cuit to nonnal• 

CHK'D BY: J.I. APP.ROVED~ H• L• MOYNES, 
E. P.° C. • 
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L.1 

207-A 
(STP) 

208-B 

COPY 

cmcuIT REXiUIREMEN'fS 

MECHANICAL REQUlR EM.ENTS 

Armature gap • ()1311 to .014 11 
• 

Contact gap ,003" to ,004 11
• 

Armature gap • 018 11 to .021 11 
• 
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(prime o ount­
ing reiays) 
208-C 

Contact gap .004 11 to .005". 

(BO', FO') 
208-G 
(Counting 
relay-a) 

178-AD­
(P) 
Wdgs. in 
parallel 

207-A 
(STP) 

208-B 
(pr ilne 
counting 
relays) 
1• to 9 1 

The retractile spring tension shall be adjusted by 
bending the stationary lug on the relay frame and not 
by bendin~ the lug on the armature. In making this 
adjustment the stationary lug shall not be bent to 
an angle greater than 45 degrees from the vertical. 

OPERATE 

ELECTR !CAL REXtUIREMEN'~-~ 

NON-OPERATE 

After a soak of ap­
proximately .9 amp, 
Test .113 amp. 
Readj- .101 amp. 

Test .010 amp .. 
Readj. • 0098 amp .. 

Test .0152 amp. 
Readj,.0148 amp. 

Test -009 amp. 
Readj . .0092 amp. 

Test .0138 e,mp. 
Readj, .0142 amp. 

RELEASE 

After a soak of 
appr o;icimately 
.e amp. On 
open circuit. 
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C OP Y 

C mcurr REQUIREMENTS 

20S..C 
(B)', 
(FO') • 

OPERATE 

Through relay winding: 
Readj .• 0118 amp. 

Through parallel com­
bination: 
Test .0244 amp~ 
Readj •. 0236 amp. 

200-G Test .0152 amp. 
• 0148 amp. (counting Readj. 

relays 
0 to 9) 

E6~5 Test 
(RS) Readj. 

E739 Teet 
(CI) Readj. 

E818 Test 
(IB) Readj. 
Inner Wdg .. . ,. 
110 ohms. . '' 

outer Test· 
Winding 
1000 ohms. 

. 019 amp. 

. 016 amp. 

.028 amp. 

.013 amp. 

.071 amp. 
• 067 amp. 

.054 amp. 

E828 
(B) 

Armature travel .015 11 

E918 . 
(IB .. 2? 
(IGT) 
!nner 

Test .010 amp. 
Readj •. 0095 amp1 

Test 
Readj • 

.038 alllpe 
• 033 amp. 

(1000 ohms) 

Outer Test .038 amp. 
(1000 ohms) 

El008 
(MB) 

Teat .019 amp. 
Readj •. 016 amp. 

NON-OPERATE 

Thr-ough relay winding: 
Readj •• 0112 amp. 

Through parallel oom­
binat ion: 
Test· .0216 amp. 
Readj. P0224 amp. 

'test 
Readj . 

Test 
Readj .. 

Te~t 
Readj . 

Test 
Readj. 

Test 
Readj. 

.0138 amp. 

.0142 amp. 

.0085 amp . 

.009 amp. 

.042 atnp. 

.045 amp, 

.006 amp. 

.0065 am~• 

.019 amp. 

.020 amp. 

Test .0085 amp. 
Re adj .. 009 amp. 

RELEASE 

Test .0019 amp. 
Readj. .002 a111,p. 

HOLD: 
Test .040 amp. 
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OPERATE 

E1250 Test . 038 
(TB) Readj. .036 
Inner 
(80 ohms) 

E1261 Test .020 
(TR) Readj. . 018 
(TR-1) 
Inner 
(1000 ohms} 

El3l4 Test .032 
(li) Readj. .022 

El4l5 Test . 0252 
(IB-1) Readj. .024 
Inner 
(250 ohms) 

Outer Test .058 
(1000 ohms) 

C OP Y 

CIRCUIT REQUIRE\1ENTS 

NON-OPERATE -·--·-
amp. 
amp. 

amp. 
amp. 

amp. Test .0095 
amp. ~eadj. .010 

amp. Test .014 
amp. Readj • • 015 

amp. 

amp. 
amp . 

amp. 
amp. 
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RELEASE 

Test .0076 am!) . 
Readj .. 008 amp. 

Te st .0028 amp. 
Readj .. 003 amp • 

HOLD: 
Test .0315 amp. 

ENG.-ROC-JO. 
500-8-17-22 
125-6-30-22 

CHK' D-WCD-CTlP. APFROVED-C.L.SLUYTER-G.M.L. IOC. 
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